Six year-round, all-forage, threepaddock systems for beef cow-calf production were used to produce five calf crops during a 6-yr period. Forages grazed by cows during spring, summer, and early fall consisted of one paddock of 11 tall fescue (Festuca arundinacea Schreb. BW than those grazing bluegrass-white clover, and their calves tended (P < .091 to have slightly greater weaning weights (250 vs 243 kg, respectively). Stockpiled fescue-red clover provided more (P < .051 grazing days and required less (P < .05) hay fed to cows than stockpiled orchardgrass plus either red clover or alfalfa. Digestibilities of DM, CP, and ADF, determined with steers, were greater (P < .051 for the orchardgrass-legume hays than for the fescue-red clover hay. AlI systems produced satisfactory cattle performance, but fescue-ladino clover combined with fescue-red clover required minimum inputs of harvested feed and maintained excellent stands during 6 yr.
Introduction
Beef production in the eastern United States is primarily a cow-calf enterprise with essentially all feed consumed as forages (Wilson and Watson, 1985;  Hoveland, 19861. Much of this beef is produced on small farms (Census of Agriculture, 1987) . Throughout much of the upper South and lower Northeast, perennial grass pastures consist mainly of tall fescue, bluegrass, or orchardgrass J. Anim. Sci. 1992. 70:576-587 combined with legumes such as white clover and red clover. Alfalfa is valued as a hay crop but is not often included in pastures. Blaser et al. (19771 developed year-round, all-forage, cow-calf systems, based on perennial cool-season forages, using a constant area per cow-calf unit that provided for changing nutritional status of beef cows, and calves had continuous access to high-quality forages.
Stockpiling tall fescue for fall and winter grazing by beef cows provides a high-quality forage (Brown et al., 19631 that is usually grazed rather than harvested as hay. Quality declines in mid-to late winter (Bagley et d., 19831 , however, and supplementation may be required to meet nutritional needs. Little is known about the potential for stockpiling orchardgrass or grass-legume combinations.
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Objectives of our research were 11 to develop year-round grazing systems for spring-calving beef cowcalf production that are applicable to small farms and that require minimal inputs of labor and harvested forages, 2) to determine the influ ence of grass-legume combinations on cow-calf performance, and 31 to determine forage productivity and longevity under these systems of management.
Experimental Procedures
A grazing experiment was conducted from 1982 to 1989 with Angus cows and their Angus calves at the Virginia Agricultural Experiment Station, Middleburg (77O43'30 west longitude, 38O57'30 north latitude, elevation 155.5 m) to investigate forage systems for beef production from conception through slaughter; this paper reports results of the cow-calf phase conducted from April 1982 to November 1987. Initially, 96 cows were blocked by age and weight and were allotted randomly to six forage systems. Cows remained on their respective systems throughout the experiment unless they were replaced because of failure to produce a calf or because of disease, injury, or death. Initial average age and weight of cows was 7.5 yr and 440 kg, respectively. Cows ranged in age from 2 to 16 Yr.
Tall fescue-ladino clover or bluegrass-white clover (primary foraged, grazed by cows during spring, summer, and early fall, were combined with either fescue-red clover, orchardgrass-red clover, or orchardgrass-alfalfa (supplementary forages). The six forage systems represented a 2 x 3 factorial arrangement of treatments with two replications of each system in a randomized design. Each system replication included 5.8 ha and eight cow-calf pairs. The 5.8 ha were divided into three paddocks as described by Blaser et al. (19771, so that fescue-ladino clover or bluegrasswhite clover composed 55% of the total area ( Figure 1 ). Fescue-red clover, orchardgrass-red clover, or orchardgrass-alfalfa composed the remaining 45%, equally divided into two paddocks, and was used for hay, creep grazing by calves, and stockpiling for late fall and winter grazing by cows. Calves creep-grazed from approximately April until weaning in October. Cows also grazed these paddocks, if needed, after the first hay cutting, but with the restriction that calves could always creep graze in at least one paddock from which cows were excluded. Hay was harvested whenever there was excess forage and an appropriate growth stage was achieved.
A r e a B
A r e a A 1-A r e a C Figure 1 . The Middleburg Three-Paddock System for year-round grass-legume and cow-calf management (Blaser et al., 1977) . Area A composed 55% of the total area and was used for grazing by cows during spring, summer, and early fall. Areas B and C composed 45% of total area, were divided equally, and were used for hay and creep grazing by calves and were stockpiled during fall for grazing by cows during late fall and winter.
Cultivars were Kentucky-31 tall fescue, Tillman ladino clover, common Kentucky bluegrass, White Dutch white clover, Kenstar red clover, Arc alfalfa, and Hallmark orchardgrass. Tall fescue was tested (Auburn Toxicity Diagnostic Center, Auburn Univ., Auburn, AL) in the spring of 1986 for presence of Acremonium coenophialum (MorganJones and Gams, 1982) and was determined to be c 5% infected. Forages were established during 1981, and desirable stands of grasses and legumes were achieved. Broadleaf weeds and undesirable grasses and legumes were negligible. The experiment was located on a Chester-Brandywine silt loam complex, rolling phase with 7 to 14% slopes. Chester is a Typic hapludult, fine-loamy, mixed mesic. Brandywine is a Typic dystocrept, sandy skeletal, mixed mesic. Fertilizer and lime were applied at establishment, and annually thereafter, according to soil test recommendations. Fertilizers consisted of N, P, and K as recommended for each forage species. Boron was included in mixtures for alfalfa.
Cows and their calves began grazing in April 1982. Data from these calves were not used in the subsequent research because they were conceived before initiation of grazing. Cows were bred in the spring of 1982 to produce the first set of calves to continue through the remainder of the research (Allen et al., 19921 . A total of 480 calves was produced during the five calving seasons. Cows grazed year-round within their respective systems. Shelter was provided from scattered trees, mainly within fencelines. A 3.6-m x 6.1-m open-front shed was constructed to open into adjacent replicates to confine cows overnight that were expected to calve within 12 h, thereby facilitating nightly observations. Systems were designed such that calving occurred in paddocks located on southwest-facing slopes.
578

ALLEN
To stockpile fescue-red clover and orchardgrassred clover, forages were either grazed to approximately 6 cm in height or forage was harvested as hay from August 1 to 15. Nitrogen (90 kg/ha) was applied and forages were accumulated (stockpiled) until grazing began in early November. Orchardgrass-alfalfa was stockpiled similarly, with the exception that 90 kg of N/ha was applied September 10 to 15, when stockpiling for that system began. Management of stockpiled orchardgrassalfalfa was based on results of preliminary experiments (Barlow et al., 19901. Cows remained on stockpiled forages until forage was grazed to a low stubble height (approximately 3 to 5 c d and were supplemented with hay as needed if snow or ice cover prevented grazing. Cows on orchardgrasslegume paddocks reached this target forage height approximately 32 d after grazing began; these cows were then returned to their respective fescue-ladino clover or bluegrass-white clover paddocks before the start of calving each year, where they were fed hay until early April. Cows grazing fescue-red clover did not reach this target stubble height until late in the grazing season and were kept on their paddocks until grazing of fescueladino clover or bluegrass-white clover began in April.
When forage availability was inadequate for target levels of performance, cows were supplemented with hay previously cut from their respective systems. The target for performance was that each cow would produce a healthy calf annually and that the calf would be weaned at approximately 250 kg of BW. Hay was fed at a rate of approximately 7 kg per cow before calving and 9.5 kg per cow after calving. Salt was provided free choice year-round, and a Mg supplement (MgO, salt, dry molasses; 1:1:11 was provided during winter and spring months.
Angus cows were bred in the pasture to Angus bulls from April 15 through June 30 of each year for late-winter to early-spring calving. Each bull was used for one replication of two systems by switching the bull on alternate days. Bulls were randomized to systems each year with the restriction that no bull was used for the same cow group in successive years. Pregnancy was diagnosed each November and nonpregnant cows were replaced by pregnant females of similar size and age from a herd of extra cows of the same breeding. Replacements also were made from April through September, if loss of a cow/calf pair occurred, so that all systems were stocked similarly at all times. Incidences of grass tetany, calving problems, and other health disorders were recorded to determine influence of forage system. Calves were weaned on approximately October 15 of each year.
ET AL.
Calves were weighed at birth, and height, chest depth, heart girth, and distance from hip to pin were measured. Calves were graded visually for conformation (1 = good-; 2 = good; 3 = good+; 4 = choice-; 5 = choice; 6 = choice+) and a calving score (1 = born naturally; 2 = assisted birth; 3 = pulled; 4 = pulled and died; 5 = born dead) was recorded. Cows and calves were weighed at 28d intervals beginning in April and continuing through weaning for calves, and to January for cows, when calving began. Cows were not weighed during calving (January to Marchl. During 1984 , 1985 , 1986 , and 1987, forage mass was estimated periodically by randomly harvesting strips (3 m x .5 m at 2.5-cm cutting height; one strip per .4 ha) with a rotary mower. Pastures were sampled two to four times from April through October and at the beginning of grazing stockpiled forages. On November 1, 1982, botanical composition was determined in supplementary forages by clipping 1.5-m2 plots. Samples were hand-separated into the grass and legume species (appropriate to the treatment) and weeds, and values were calculated on a DM basis. Any vegetation other than the desired grass and legume was classified as weed. During 1984, botanical composition and forage mass were evaluated visually by three independent, trained evaluators in fescueladino clover and bluegrass-white clover paddocks on June 6, June 27, July 27, and August 28. During the final year botanical composition was determined in November 1986 (stockpiled forages) and April 1987 (fescue-ladino clover and bluegrass-white clover) by clipping eight strips, 1.8 m x .1 m at ground level, per paddock. Samples were hand-separated as described previously. Precipitation was measured daily, and high and low temperatures were recorded weekly throughout the 6 yr.
Apparent digestibilities of DM, CP, and ADF were determined on hays harvested in 1984, 1985, and 1986 in digestion trials conducted in January or February of each year with Angus steers. Four steers per treatment were kept in false-bottom digestion stalls during 7-d preliminary and 7-d collection periods. Steers were approximately 11 mo of age, with a n average initial BW of 217 kg (SD = 20; n = 36). Steers were blocked by weight and randomized to fescue-red clover, orchardgrass-red clover, or orchardgrass-alfalfa hay. Forages were fidl-fed and were the hays currently being fed to cows on the forage systems. Procedures used for collection and sampling were similar to those reported previously by Hammes et al. (1964) . Feed, orts, and feces were analyzed for DM, CP (Nelson and Sommers, 19731 , and ADF (Van Soest, 19631.
Data were analyzed as a completely random design with a 2 x 3 factorial arrangement of treatments (SAS, 19821 using a model that tested primary forages (tall fescue-ladino clover and bluegrass-white clover), supplementary forages (fescue-red clover, orchardgrass-red clover, or orchardgrass-alfalfal, their interaction, replicate within primary forages x supplementary forages, year, and all two-, three-, and four-way interactions. Effects of primary forages, supplementary forages, and their interaction were tested using the replicate within primary forage x supplementary forage mean square as the error term. Effects of year and the two-and three-way interactions of year x primary and supplementary forage were tested using the mean square for the four-way interaction of year x primary forage x supplementary forage x replicate. Differences among forages used as supplementary forages were further tested by orthogonal contrasts (SAS, 1982) to compare 1) fescue-red clover vs orchardgrass-red clover and orchardgrass-alfalfa and 2 1 orchardgrass-red clover vs orchardgrass-alfalfa.
Digestion trial data were analyzed as a randomized block design GAS, 19821. Effects of treatment, block, year, and their interactions were tested. Treatment effects were tested using the treatment x block interaction mean square as the error term. Orthogonal contrasts were 1) fescue-red clover vs orchardgrass-red clover and orchardgrass-alfalfa and 21 orchardgrass-red clover vs orchardgrassalfalfa. Highest temperatures occurred during July, the month of lowest precipitation during the experimental period (Figure 21 . Weather conditions during the summer of 1986 were particularly detrimental to forages and livestock, when low precipitation was exacerbated by high tempera ture.
Cow Performance. Cows grazing tall fescueladino clover maintained consistently greater (P < .05) BW (484 vs 460 kg1 than cows grazing bluegrass-white clover, regardless of the supplementary forage type with which the primary forage was combined (Figure 31 . Differences were larger in yr 1,2, and 5 (average difference = 31 kg) than during yr 3 and 4 (average difference = 15 kg; year x forage interaction, P < .05). Differences (P < .05) were observed during all weigh periods except July and January, when similar trends were observed. By January, cow gains reflected effects of pregnancy and stockpiled forages as well as summer-grazed forages. Cow BW was lower Ip < .05) in October for cows in systems using supplementary tall fescue-red clover than for cows on systems using orchardgrass-red clover or orchardgrass-alfalfa. There was no interaction between effects of primary forages and supplementary forages.
Pregnancy rate was 94% when checked in November, with no differences among systems. Of cows pregnant in November, 97% produced live calves in the spring. There were no effects of systems on calving percentage, number of live births, or number of calves surviving to weaning. Likewise, forage systems had no influence on cow health or injuries. There were no effects of system on numbers of cows replaced (1.4 cows per year on each system), but more u) < .05) cows were replaced during the final year than in the other years (average 2.5 cows per system for yr 5 vs 1.1 cows per system for yr 1 through 41.
CaZf Perfomance. Calves born to cows grazing tall fescue-ladino clover tended (P < .06) to be heavier at birth than those on bluegrass-white clover systems (37 vs 36 kg, respectively; P < .06), regardless of supplementary forage (Figure 4 , Table 1 ). Overall, kind of stockpiled forage did not influence calf birth weight, but a year x stockpiled forage interaction (P < .05) was observed. There were small differences (P < .05) as a result of year.
Calves born to cows on tall fescue-ladino systems were born 3 d later (P < .08) than calves born to cows on bluegrass-white clover systems (Julian date 41 vs 38, respectively; SE = .8). Calves born to cows grazing stockpiled orchardgrass-red clover were born 3 d after (P < .06) calves born to cows grazing stockpiled orchardgrass-alfalfa.
Calf height, chest depth, heart girth, distance from hip to pin, calving score, and grade at birth averaged 58.8 cm, 27.3 cm, 76.3 cm, 21.5 cm, 1.15, and 4.7, respectively (data for individual systems not shown). Chest depth of calves born to cows grazing fescue-ladino clover was greater (P < .05) than chest depth of calves from cows grazing bluegrass-white clover (27.5 vs 27.1 cm, respectively; SE = .1). Forage system had no influence on other measurements, but all measurements were influenced by year (P < .05), although differences among years were small. There was a year x supplementary forage interaction (P < .051 for calf height. Calves born on orchardgrass-alfalfa systems were 1 to 2 cm taller than calves on other systems, except for 1984, when they were 3 cm shorter, and 1985, when there was no difference among the three systems. Calving scores demonstrated that most calves were born naturally, and grades indicated that calf conformation approached Choice.
Daily gains and weaning weights of calves were influenced by year but differed little among forage systems. Calves from fescue-ladino systems tended (P .09) to have slightly heavier weaning weights than calves from bluegrass-white clover systems (250 vs 243 kg, respectively), but differences were small (Figure 4) . Calves creep grazing fescue-red clover were lighter (P e .05) than calves creep grazing orchardgrass-legume forage in April, August, and September, but differences disappeared by weaning in October (Figure 4) . Calves creep grazing orchardgrass-red clover had greater daily gains and weaning weights than those creep grazing orchardgrass-alfalfa during yr 2, 3, and 4 but not during yr 1 and 5 (year x creep system Table 2) . Forage availability also was influenced by stockpiling system during spring. Both fescue-ladino clover and bluegrass-white clover had greater (P c .05) forage mass when combined with fescue-red clover for stockpiling than when they were combined with orchardgrassred clover and orchardgrass-alfalfa systems (interaction of stockpiled forages with primary forages; P c .05). This was most notable in spring and early summer (interaction of date with stockpiled forages, P < .05).
Greater forage availability on fescue-ladino clover systems was reflected in more days of grazing on these paddocks between April and November than on bluegrass-white clover ( Table  3) . Cows also grazed more (P c .Of31 days during this period on orchardgrass-alfalfa than on orchardgrass-red clover. From November to April, cows remained on stockpiled fescue-red clover and were not returned to their respective bluegrasswhite clover or fescue-ladino clover paddocks until April. Stockpiling orchardgrass with either legume provided fewer (P < .01) days of grazing during this period compared with fescue-red clover (average of 32 vs 140 d). Thus, during calving, the main feed was hay for cows on systems using stockpiled orchardgrass-legume, whereas cows on stockpiled fescue-red clover continued to graze with some hay supplemented; this is reflected in the amount of hay fed on each of these systems (Table 4) .
Greater forage availability on fescue-ladino systems than on bluegrass-white clover systems dFescue-red clover differs from the mean of orchardgrass-red clover and orchardgrass-alfalfa P e .011. ePrimary forage x supplementary forage interaction (P e .01). 'Orchardgrass-red clover differs from orchardgrass-alfalfa (P e ,061.
fFescue-red clover differs from mean of orchardgrass-red clover and orchardgrass-alfalfa (P e .01).
clover, or orchardgrass-alfalfa (2.61 ha). Each system was grazed by eight Angus cows with their calves.
was reflected in less (P 
lo).
More hay (P e .011 was harvested from orchardgrass-alfalfa than from orchardgrass-red clover hay systems (Table 4) . Averaged over years, hay was harvested once per year on fescue-red clover, 1.2 times per year on orchardgrass-red clover, and three times per year from orchardgrass-alfalfa. Total weight of hay harvested from the tall fescuered clover systems was intermediate between the two orchardgrass systems, even though fewer hay harvests were made.
Hay feeding occurred primarily from December through April, but amounts fed differed by system ( Figure 5 ). Less (P c .01) hay was fed to cows grazing stockpiled fescue-red clover than to those fed stockpiled orchardgrass-red clover or orchardgrass-alfalfa (Table 41 . Cows on systems using stockpiled orchardgrass alfalfa required more (P e .05) hay than those on stockpiled orchardgrassred clover, but differences were small; this was reflected in the number of days hay was fed; cows on stockpiled fescue-red clover systems required slightly more than half the number of hay-feeding days than those on other stockpiling systems. More (P e .011 forage was available for grazing on stockpiled fescue-red clover systems than was available for grazing on stockpiled orchardgrass mixtures (Tables 2 and 5) . Averaged over the last 3 yr, forage mass at the beginning of grazing was bEffect of year (P e .OS). 'Orchardgrass-red clover differs from orchardgrass-alfalfa (P < .OS).
'Year x supplementary forage interaction (P < .OS). eTall fescue-red clover differs from the mean of orchardgrass-red clover and orchardgrass-alfalfa (P e .OS). fTall fescue-ladino clover differs from bluegrass-white clover [P e .08). 583   2,805, 1,130, and 1,425 k g k a (P c .05 ; SE = 308) for stockpiled fescue-red clover, orchardgrass-red clover, and orchardgrass-alfalfa, respectively. Yield of stockpiled forage differed by year and was largely related to rainfall and temperature. There was no year x forage interaction (P > .05). Averaged over systems, forage mass was 3,411, 943, and 1,000 k g h a in 1984, 1985, and 1986, respectively. Rainfall during August was 22.1, 6.1, and 9.7 cm, and mean high temperatures were 31.9, 35.2, and 30.3OC for these 3 yr, respectively.
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Botanical Composition. Excellent stands of grasses and legumes were present when grazing on stockpiled forage was initiated in 1982 ( Table 5) . At the beginning of grazing stockpiled forages in November of the final year, systems differed in forage available for grazing and in botanical composition ( Table 5 ). There was more (P c .05) forage DM yield, and it was composed of a greater (P c .05) percentage of grass in stockpiled fescuered clover systems than in stockpiled orchardgrass-red clover or orchardgrass-alfalfa. Stockpiled fescue-red clover differed in percentage of legume from the mean of the orchardgrass-legume systems, but the difference was a result of the high percentage of legume in the orchardgrass-alfalfa systems. There was negligible legume present in either stockpiled fescue-red clover or stockpiled orchardgrass-red clover. More weeds encroached into stockpiled orchardgrass-red clover than into (P e .05) orchardgrass-alfalfa, but all systems contained more weed than when the experiment was initiated during 1982.
When fescue-ladino clover and bluegrass white clover paddocks were evaluated during 1984, desirable stands of grass and legume were present ( Table 6 ). Fescue-ladino clover paddocks contained a greater (P c .05) percentage of grass and more total forage mass but were lower (P c .05) in percentage of legume and broadleaf weed than bluegrass-white clover paddocks. At the beginning of grazing in April of the final year, there was a greater percentage of the desirable grass species and a smaller percentage of weed in the tall fescue-ladino clover than in the bluegrass-white clover ( Table 6 ). Percentage of legume and DM yield did not differ (P > .05), although both were numerically greater in tall fescue-based paddocks.
Digestion Trials. Dry matter intake averaged 4 kg/d but intake differed (P c .01) among forages. aBota.nical composition and forage mass were determined on June 6, June 27, July 27, and
Auerass and legume indicate the intended forage species. Weed includes all other species present including broadleaf weed, grass, and legume species. 'Effect of date (P < .05).
dTall fescue-ladino clover differs from bluegrass-white clover (P < .051.
qall fescue-ladino clover differs from bluegrass-white clover (P < .07).
IForage mass was determined at 2.54 cm. m a t e x supplementary forage interaction [P < .05).
t 28, 1984.
Intake was 3.4, 4.0, and 4.5 kg/d (SE = .1) for fescue-red clover, orchardgrass-red clover, and orchardgrass-alfalfa, respectively. Percentage of CP was 7.2, 10.2, and 12.3 for fescue-red clover, orchardgrass-red clover, and orchardgrass-alfalfa, respectively, averaged over the 3 yr. Percentage of ADF was 44.2, 43.3, and 45.6, respectively. Digestibilities of DM, CP, and ADF for the orchardgrasslegume hays were greater (P < .05) than for tall fescue-red clover hay (Table 71 . Apparent digestibility of CP was greater (P c .05) in orchardgrassalfalfa than in orchardgrass-red clover hay, but digestibilites of DM and ADF did not differ between these two feeds. Digestibility of DM, CP, and ADF was influenced by year, but year x forage species interactions were detected only for CP.
Crude protein digestibility in orchardgrass-alfalfa was similar for all 3 yr, whereas CP digestibility of fescue-red clover and orchardgrass-red clover was lower for hay harvested during 1986 than for hay harvested in 1984 and 1985, resulting in the interaction.
Discussion
All cows were maintained in condition appropriate to stage of reproduction, as evidenced by high conception rates and numbers of live births. The 3-d later average calving date for cows grazing fescue-ladino clover than for those grazing bluegrass-white clover could have been the result of a longer gestation period or a delay in calf conception. Greater birth weights of calves born to cows grazing fescue-ladino clover were probably a reflection of a longer gestation period (Table 1) and improved body condition of cows grazing fescueladino clover compared with those grazing bluegrass-white clover. Differences in cow condition among years were largely a reflection of weather and its influence on forage growth. In years with more favorable moisture and temperature (yr 1, 2, and 51, growth of fescue-ladino clover increased more than growth of bluegrass-white clover, which was reflected in cow BW. Cow longevity on all clover. Each value represents a mean of 12 steers.
grass-red clover and orchardgrass-alfalfa (P < .05).
(P < .05).
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forage systems was excellent. The greater number of cow replacements required during the final year reflected increasing cow age during the project and unusual stress to cows during 1986 because of extremely hot, dry weather and low forage availability. Average high temperatures for 1986, during June and July, were 33.0 and 35.2OCI respectively, which was greater than the average temperature experienced during the overall experiment for these months (Figure 21 . Total annual precipitation during 1986 was 72.9 cm, compared with 98.6 cm averaged over the other years of the experiment. Average cow age in November 1986 was 10 yr and 3 mol with a range of 3 to 17 yr. The Middleburg Three-Paddock System allocated forage to cows during late gestation and early lactation that was more abundant and of higher quality than forage available at later stages of lactation. This was accomplished by use of stockpiled forages, supplemented as needed with hay, for fall and winter grazing by cows in late gestation. Calving was in late winter to early spring; hence, cows were in early lactation during the subsequent breeding season when growth of cool-season forages was rapid and quality was high; this undoubtedly contributed to the high conception rates (Wiltbank et al., 1962) . More complete forage utilization by cows was forced during mid-to late lactation when the nutrition of the cows was not as critical. Blaser et al. (1986) showed that when 4-mO-Old calves had access to creep-grazed forage, increased nutrition for cows did not improve calf performance. The low forage mass in paddocks grazed by cows (Table 2) reflected the degree of forage utilization and the dry weather experienced during this experiment (Figure 11 .
Observed differences in April, August, and September among calves creep-grazed in different forages were small and of doubtful practical significance. The trend for heavier birth weights of calves born on fescue than of calves born on bluegrass was apparently maintained through weaning, although differences were small ( Figure  41 . Allowing calves access to high-quality, plentiful forage by creep grazing resulted in similar daily gains by calves regardless of the forage species used.
Surplus hay harvested from tall fescue-red clover systems would have been sufficient to feed approximately one additional cow. Additional hay sufficient to feed approximately two cows was needed to supplement hay harvested from orchardgrass-red clover systems. Hay harvested from the orchardgrass-alfalfa systems would have fed approximately two additional cows; however, three times the number of hay harvests were required compared with the fescue-red clover systems. Total hay harvested reflected weather during the growing season, forage species growth characteristics, and the need to graze supplemen tary forages rather than to take subsequent hay harvests (Table 31. The increase in hay fed in August on systems using fescue-red clover or orchardgrass-red clover for stockpiling (Figure 51 reflected the need to discontinue cow grazing in these paddocks when stockpiling began in early August of each year; this resulted in increased stocking densities on remaining area and a shortage of forage. Stockpiling of orchardgrass-alfalfa was initiated in early September, thereby allowing lower stocking densities and greater forage mass for these systems until September. By September, cooler weather and increased rainfall improved forage growth and no hay was needed in any system.
Although quality of fescue-red clover hay was less than that of hay made from the orchardgrasslegume systems, cattle fed the fescue hay maintained adequate condition. Crude protein in fescue hay was adequate for nonlactating beef cows through the middle third of gestation but was below the recommended level for the last third of pregnancy and the first 4 mo of lactation (NRC, 1984) . The CP content of the orchardgrass-legume hays would have met all requirements. The lower quality of the fescue hay probably explains the lower weight gains of cows during October and November when more hay was fed compared with orchardgrass-legume systems [Figures 3 and 5) . After cows began grazing the stockpiled forages in November, weights of cows did not differ among systems.
Stockpiled tall fescue has been shown to provide adequate nutrition for pregnant beef cows during fall and winter grazing (Blaser et al., 19771. In our experiment, cows grazing stockpiled fescuered clover gained more (P < .051 weight from November to January than cows grazing orchardgrass stockpiled with either red clover or alfalfa [ Figure 3) . These results agree with those of Hobbs et al. (19651, who observed greater daily gains by steers grazing tall fescue in winter than by those grazing orchardgrass, regardless of clover content or N fertilizer. Baker et al. (1965) reported greater gains by cattle grazing tall fescue-dominant swards than by those grazing orchardgrass during November and December when these forages were left ungrazed from mid-August to November. Archer and Decker (1977a1 found little difference in N D M D between autumn-saved orchardgrass and tall fescue, but orchardgrass produced approximately 75% of the digestible DM yield of tall 586 ALLEN fescue. In further experiments, autumn-saved tall fescue retained a greater percentage of green leaf than orchardgrass did (Archer and Decker, 1977131. Cows grazing systems using fescue-red clover required less hay harvesting and feeding than did cows grazing other systems. Cows calved while continuing to graze and remained on stockpiled fescue-red clover until early April; thus, more forage was available for grazing when cows returned in early April to their respective bluegrass-white clover or fescue-ladino clover paddocks than for systems using stockpiled orchardgrass-legumes (Tables 2 and 3) . Although endophyte-free fescue has been suggested to be less persistent than infected fescue (Hoveland, 19881 , acceptable stands were maintained throughout our experiment.
Stockpiling resulted in loss of orchardgrass stands. When combined with red clover, neither species was maintained, and weeds invaded, r e quiring repeated use of herbicides and reseeding in attempts to maintain stands. Preliminary studies conducted in plots during yr 1 (Barlow et al., 1990) showed that orchardgrass-red clover did not persist under stockpiling. Although stockpiling did not result in loss of alfalfa in our study, there was no advantage to creep grazing orchardgrassalfalfa compared with other species. Furthermore, this system required three times the number of hay harvests as the tall fescue-red clover system and required nearly twice the number of days that hay was fed to cows. Bryant and Blaser (19611 found that grazing reduced orchardgrass yields compared with clipping, but the harmful effects of grazing were dissipated during the fall and winter months when no harvesting occurred; however, harmful effects of grazing were observed after only one grazing in the spring. In our experiment, orchardgrass was subjected to grazing or hay harvesting events during much of the year; thus, no recovery period was allowed.
Implications
All systems tested produced high calf weaning weights, regardless of forage species grazed, when managed in the Middleburg Three-Paddock System. Orchardgrass and red clover did not persist, and orchardgrass-alfalfa increased the need for mechanical harvesting and hay feeding. Bluegrass-white clover provided less forage than fescue-ladino clover did, and < 50% of the stand survived at the end of 6 yr. Using fescue-ladino clover for summer grazing by cows, combined with fescue-red clover for creep grazing, hay, and ET AL. stockpiling for winter forage, requires one hay harvest each year to produce approximately 650 kg of hay, although red clover did not persist. When managed in the Middleburg Three-Paddock System, fescue-red clover and fescue-ladino clover provided an easily managed system for cow-calf production that supplied adequate nutrition for cows and calves, required minimum mechanical and labor requirements, and resulted in a 250-kg weaning weight for Angus calves.
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